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tack-welded to conductor 580. Centralizer 581 may substantially electrically insulate conductor 
580 from conduit 582. 



In the Claims: 






Please cancel claims 2270-2308 and 5091-5100 without prejudice. 



Please add the following claims. 

^oalJorTriation in situ, comprising: 
providing heat from one or more heat sources to at leasTTporfiofT 



ation; 



allowing the heat to transfer from the one or more heat sources to a selected sectipjrtrt the 
formation such that a permeability of at least a portion of the selected section increases, and is 
greater than about 100 millidarcy; and 

controlling formation conditions to produce a mixture from tjjtftormation, wherein a 
partial pressure of H 2 within the mixture is greater than about OXbars absolute. 




5151. (New) The method of claim 5150, wherein the^one or more heat sources comprise at least 
two heat sources, and wherein superposition of hp^t from at least the two heat sources pyrolyzes 
at least some hydrocarbons within the selected'section of the formation. 

5152. (New) The method of claim 5150, further comprising maintaining a temperature within 
the selected section within a pyrpiysis temperature range. 



5153. (New) The metljod of claim 5150, further comprising controlling a pressure and a 
temperature withir^at least a majority of the selected section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a function 
of pressure/ 



Jew) The method of claim 51507 1urther comprising controlling Lhe Ires 
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erage heating rate of the selectecTsectfc m is les s- than pyrol ysis. 

) The method of claim 5Jifl), wherein allowing the heat to transfer comprises 
sferringJbeat substantially by conduction. 



5156. (New) The method of claim 5150, whereir^pro^ the one or more heat 

sources comprises heatingahe^elected^ su ch that a thermal^ onductivity of at least a 
portion ophejel^^d-set^ftrn is greaterThan about 0.5 W/(m °C). 

JThemethod of claim 5L50, wherein the produced mixture comprises condensable 
hydrocarbons, and whereirTabou^^ about 15 % by weight of the condensable 

hydrocarbons are olefins. 

of) <p I 

5 158. (New) The method of claim 5 IgO, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a mo^ar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges from about 0.001 to about 0.15. 

5169. (New) The method of claim 5150, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons iVnitrogen. 

5 ^K). (New) The method of claim 5L#0, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is oxygen. 

5$l. (New) Tat method of claim SL^oTwherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is sulfur. 
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wherein the produced mixture comprises condensable 
hydrocarbons, wherein about p% by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen containing 
compounds comprise phenols. 

06 / <&> 

(New) The/method of claim 5L50, wherein the produced mixture comprises condensable 
hydrocarbons, ana wherein greater than about 20 % by weight of the condensable hydrocarbons 
are aromatic compounds. 

/ f> 

5104. (New) The method of claim 5LoO, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable hydrocarbons 
comprises multi-ring aromatics with more than two rings. 

5^o5. /(New) The method of claim 5Lo0, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asph^ltenes. 

J® 

5>6p. (New) The method of claim 51o0, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the condensable 
hwro carbona -l i re cycloalkanes. 



14i&**££I§w)The method of claim 5150, wherein the produced mixture comprises a non- 
condensable compon^i^herein the non-condensable component comprises hydrogen, wherein 
the hydrogeni^^ater than about 10 % by volume of the non-condensable component, and 
wherein draa hydro ge n is le&Uhfl flfrabout 80 % by volume of the non-condensable component. 



PoST^New) The method of claim 5L80, wherein the produced mixture comprises ammonia, 



an^Vhsretij greater than about 0.05 % by weight of the produced mixture is ammonia. 




Inventors: Vinegar etal. 
Appl. Ser. No.: 09/841,284 
Atty. Dckt. No.: 5659-06000 



5T69T (New) The mgthedl5fcla^^ 
least a majority of the selected section of the formation, wherein the controlled pressure is at least 
abpdt 2.0 bar absolute. 



The method of claim 5L#0, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon numbers 
greater thaj/about 25. 

5fflX- (New) The method of claim 5100, further comprising controlling formation conditions by 
rtating a 1 portion of hydrogen from the mixture into the formation. 



5172. (NewTThgffietFio^of c1aTmTTSu T wnereiTratiowwg Ae heat to 
substantially unifonTriyjncrea si^ of a majority of the selected section. 

^^^^ 

The method of claim 5LS0, further comprising controlling the heat to yield greater 
60 % by weight of condensable hydrocarbons, as measured by Fischer Assay. 





44 74 fNnw) The m rlln.il nfi ' la i m r s1 r ii rt4 =H^-^ omptHgii 1 g p rnHiir jng a mixture in a 

production well, wherein at least about 7 heat sources are disposed in the fonnatioroJer^ach 
production well. ^^^^^ 

5175. (New) A method of treating a coal formation in situ, comprising: 

providing heat from one or momir€at sources to at least a portion of the formation; 
allowing the heat to transfer From the one or more heat sources to a selected section of the 

formation such that a pepnfeability of at least a portion of the selected section increases, and is 

greater than aboijMuO millidarcy; and 

practicing a mixture from the formation, wherein the produced mixture comprises non- 

condprfsable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non-condensable 

brarocarbons ranges-ftetrraBouFD.OOl to about 0.15. ~~ 




Inventors: Vinegar etal. 

Appl. Ser. No.: 09/841,284 

Atty. Dckt. No.: 5659-06000 

<Mi ' w> Ti v ^ - mpth^ nf^jarm 5175, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superpositionotTiearfr^^ heat sources pyrolyzes 

at least some hydrocarbons within the selected section of the formation. 



5177. (New) The method of claim 5175, further comprisir 
the selected section within a pyrolysis temperature-range. 



intaining a temperature within 



5178. (New) The method ofpMm 5175, further comprising controlling a pressure and a 
temperature within at katff a majority of the selected section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a function 
of pressure, 



(New) The method of claim 5175, further comprising controlling the heat such that an 




mating rateof the selected section is less than about 1 °C per day duringp yrolysis. - 



The method of claim 51*5, wherein allowing the heat to transfer comprises 
heat substantially by conduction. 



c 

\ 5T8"k — fNftwjJ ^ n e i l i Mil nf r.him wherein provid in g heat from the on e or more heat 
sources comprises heatin g the selected sec tjpjx^ueh-tharF^ of at least a 



portigr 



ig sp.lftrtftd-fi aritinn ir prpntpr than flhnnr O S W/(m °Q. 

jethod of claim 5lrf5, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the condensable 
hydrocarbons are ^efins. 

5^83. (Npw) The method of claim 5^75, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is nitrogen. 





Inventors: Vinegar et al. 
Appl. Ser. No.: 09/841,284 
^ Atty. Dckt. No.: 5659-06000 

Sjrietho^ 5yfi, wherein the produced mixture comprises condensable 

hydrocarbons, and wherein less than aboutX^lDT^ightrwh^n calculated on an atomic basis, of 
the condensable hydrocarbons is oxygen. 

jtf i 

5L85. (New) The method of claim ^T75, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is sulfur. / 

5L8o. (New) The method of claim 5^75, wherein the produced/mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by/weight of the condensable 
hydrocarbons comprise oxygen containing compounds, andXvherein the oxygen containing 
compounds comprise phenols. / 

5187. (New) The method of claim 51/n, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20/% by weight of the condensable hydrocarbons 
are aromatic compounds. / 

5^88. (New) The method of claim 5 w% % wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable hydrocarbons 
comprises multi-ring aromatics wijn more than two rings. 

^89. (New) The method^* claim 5yf5 y wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. / 

5^90. (New) The method of claim 5/15, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocai'Dons arecycloalkanes^ — — . 
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thod of claim 5175, wherein the produced mixture comprises a non- 
ponent, wherein the non-condensable component comprises hydrogen, wherein 
is greater than about 10 % by volume of the non-condensable component, and 
is less than about 80 % by volume of the non-condensable component. 



The method of claim 5j^5, wherein the produced mixture comprises ammonia, 
greater than about 0.05 % by weight of the produced mixture is ammonia. 



5193. (JNew) ihe method of claim 5175, further comprisin g^controlling a pressur ^ili iin-a fc^ 
least a majority ofthejel&^ecUeet^^ wherein the controlled pressure is at least 

abouL2^5arabsolute. 




(New) Th^method of claim 51^ further comprising controlling formation conditions to 



produce a mixture from the formation, wherein a partial pressure of H 2 within the mixture is 
greater than^about 0.5 bar. 

Jr ^ 

51^95. /(New) The method of claim 51^5, further comprising altering a pressure within the 
fonxration to inhibit production of hydrocarbons from the formation having carbon numbers 
jfeatenlhaji about 25. 




51967^(New7T^^ 5175, wherein allowing the heat to transfer comprises 

substantially unifor mly increa s ing a^renneabili^ of the selected section. 

^97. rtfcrw) The method of claim 5^5, further comprising controlling the heat to yield greater 
thap^about 60 % by weight of condensable hydrocarbons, as measured by Fischer Assay. 



ier comprising producing a mixture in a 



5l9§? (New) The method of clair 

production welLwftgfein _at least about X hea^snnfceTare disposed in the formation for each" 
production well. 



